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{Quantum theory of solids] Xvantovaia teoriia tverdykh ,tel. 
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(Quantum theory) (Solids) 
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uSSR/Theoret ical Physica” - Quantum Electrodynamics 


Abst Journal : Referat Zhur ~ Fizika, No 12, 1956, 33771 


Author Abrikosov, A. A. 
——_ 


Institution Institute of Physical Problems, Academy of Sciences USSR 


Title Concerning the Infrared Catastrophe in Quantum Electrodynamics 


Original 
Periodical Zh. Experim. 1 Teor. Fiziki, 1956, 30, Nol, 96-108 


Abstract Report on the investigation of the infrared catastrophe, leading 
in quantum electrodynamics to supplementary discrepancies in the 
region of the momenta k of the virtual quanta k close to 
zero, and related with the possibility of radiation in various 
processes of supplementary soft quanta that cannot be controlled 
by the experiment. By summing the principal diagrams of the 
port urbation-theory syries, the Green's function G(t) of the 
electron was obtained in the vicinity p*“~ m” , in which an 
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USSR/Theoretical Physics - Quantum Electrodynamics 


Abst Journal : Referat Zhur ~ Fizika, No 12, 1956, 33771 


additional singularity appears compared with the simple role for 
the Green's function of the electron that does not interact with 
the electrodynamic field. Also computed was the apex part[, (p,q,1) 
for the case (pq)> p" -m* , Q% - nm? . A convenient method was 
developed to generalize the Feyman diagrams, permittiag relatively 
simple calculation of the probability of processes, containing a 
large number of real pairs and quanta. This method displays great 
Sim{]erity to the usual technique for virtual processes in problems 
where the detailed characteristics of the real particles are of no 
interest. With the aid of the technique developed the probability 
was calculated of the supplementary radiatior of wany quanta upon 
scattering, for which the well-known Poisson »quation is obtained. 
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ABRIKOSOV,A.A. 56-6.22/56 
(O magnitnykh evoyitvakh averkhprovodnikoy vtcroy gruppy; Russian 
(ea: aaa i Teoret. Fiziki, 1957, Vol 32, Nr 6; pp 1442-1452 
U.S.S.R. 


The magnetic properties are theoretically derived for a supra- 
corductor in form of a full oylinder, which is looated in a 
longitudinal field. In this way it is possible, for a number 

of alloys (as e.g. Pb + T1, Pb + In) to explain their magnetio 
properties with Wiz 1/12. ( f’ denotes the parameter deter- 
mining the surface voltage between the normal phase of the supra- 
oonduotive phase). The factor < 1/2 and > 1/2 respectively 
is, according to tha “-INSBURG-LANDAU theory, a criterion as to 
whether the supraconductor belongs to the "first" or to the 
Heat group. (With 1 Table, 1 Illustration, and 6 Slavio Refer- 
ences). 


Institute for physical Problems of the Academy of Science of the 
U.S.S.R, 
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( Newly discovered properties of elementary particles] Novye svoistva 
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SUBJECT: USSR/General Nuclear Research 25-4-3/34 
AUTHOR: Abrikosov, A.A, Doctor of Physicomathematical Sciences 


~Khalatnikov, I.M., Professor of Physicomathematical Sciences, 


TITLE: Interaction between elementary particles (Vzaimodeystviye 
Elementarnykh Chastits) 


PERIODICAL: Nauka i Zhien' April 1957, # 4, pp 9-10 (USSR) 


ABSTRACT: This artiole deals with the very important problem of modern 
physics - the study of interactions between elementary 
particles. Without a detailed theory based oa such researoh 
it is impossible to understand the nature of the forces acting 
in atomio nuclei, their structure, and therphysics of numerout 
nuclear precesses. Physicists all over the world are interested 
in the theory on the interaction of elementary particles. The 
latest physical theory is a development in the direction of 
former ideas. The basic object of studies covering contempo- 
rary physics are the elementary particles of the matter we are 
surrounded by, One of these particles is the electron. 

L.D. Landau, I.Ya. Pomeranchuk and the authore of this article 


Card 1/2 were the first to find methods of analyzing the interactions 
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TITLE: Interaction between elementary particles (Vzaimodeystviye 
i Elementaraykh Chastits) 25-4-3/34 


of arbitrary forces, The results were quite unexpected. It 
was established that the interaction becomes weaker when the 
area is emaller on which it is spread, The situation changes 
entirely with regard to nuclear forces, i.e. forces acting 
between particles inside an atomic nucleus (protons and 
neutrons). Those interactions are very strong, 
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AUTHOR KHALATHIKOV, I.M,, ABRIKOSOV, AeA, 
TITLE The Thermodynamics of Liquitne* —— 

(Termodinamika zhidkogo He, Russian) 


PERIODICAL ee ais i Teoret, Fiziki, 1957, Voi 32, Nr h, pp 915 . 919 
U.S.S.R. 


ABSTRACT Starting out from Landau's model of the Fermi liquid (L. Landau, Zhurn, 
ekep. i teor, fis,, Vol 394 P 1058 (1956), the paper under review ine. 
Stigates the thermodynamics of liquid helium, In case of small deviations 
of the distribution function fem its equilibrium valus at T=0 it 4e 

ae to represent the excitation energy in the form of € «& (p) + 


*) fp) y (part are edp, dp, dp,/ (2nh)3, In this context, 


we have Y @no no» and g denotes the statistical] equilibrium, £ does 
not depend on the spin, In the usually accepted model of the ideal gas 
of the excitations, the energy € (p) is written in the fron of p*/2n, 
with m denoting a certain effective mass. But the results obtained with 
this form of the spectrum are not in very good agreement with the expe « 
rimental data, Therefore the authors of the Paper under review investi- 
gate for £ (p) another function Proposed by LoD. Landau, nanely 

E (p) = (p - pi)? / 2m, with m denoting the effective mass, In this 


case, the distribution function is a T = 0 not a sphere in the impulse 
Card 1/2 Space, but rather a spherical layer. In the paper under review its auc 
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The Thermodynamics of Liquid He? 

thora consider the thickness of this iayer to be small 
its radius p . In the case of the spectrum & (p) = (p=p_)*/2m, the ten. 
perature of fhe Fermi liquid ts suitable, as a princip: 

temperatures at which the deviations fran the distribution function cor.. 
responding to zero are small, In the model of the ideal ga3, this cor.. 
responds to the temperatures TE T., with 7 denoting the temperature 

of the 'degenaation. In thie cortex€ there e ists a temperature range, 
namely T> Tf, 4n which the deviation of the distribution function cor. 
responding tO zero is small, This circumstance makes possible the com. 
putation of the thermodynamic quantities in the Fermi vegion and in the 
Boltzmann region. The above-mentioned Spectrum corresponds in a better 
way to the experimental data than the model of the ideal gas. On the 
other hand, this improvement is mot so considerable as to exclude the 
model of the ideal gas for He3, Then the paper under review concludes 

by discussing the heat Capacity, the entropy and the magnetic suscept/. 
bility in greater detail.( 3 reproductions), 
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Author : Abrikogov, A.A., Khalatnikov, I.M. 


Inst > Institute of Physical Problems, Academy of Sciences » USSR 
Title + Theory of Kinetic Phenomena in Liquid He*. 


Orig Pub : th. eksperim i teor. fiziki, 1957, 32, No 5, 1083.-1091 


Abstract : On the basis of the theory of the Fermi liquid, previously 
developed by Landau, the coefficient of viscosity {7 ) 
and of heat conduction ( x.) are calculated for liquid He?. 
A calculation, made under the assumption that the distri- 
bution in the ground state is a Fermi sphere, gives a de- 
pendence 4 ~ T™ for the viscosity coefficient. The or- 
der of quantity received is77 ~~ 1 x 107° T™ poise. 

The temperature dependence of % is determined by the for. 
mila ~ T! | ana its numerical value is approximately 
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estimated to be ~ O/T erg/cm-sec-deg. An analysis of 
the limits of the applicability of the v+esultant expres- 
sions shows that the deductions of the theory are cor-~ 
rect at temperatures below 0.1° K. It is shown that in 
the case when the distribction at T= 0 is a thin spkeri- 
cal layer, the temperature dependence of “7 and x should 
be similar. Only the second viscosity § would have a 
different numerical value. An experimental determination 


of this quantity would permit an estimate of the form of 
the excitation spectrum of liquid He/, 
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Abrikosov, A.A., Khalatnikov, I.M. 56-5-13/4,6 
a 


SS a ees aCe 


On a Model of a Non-Perfeot Fermi Gas (Ob odnoy modeli 
neideal'nogo Fermi-gaza) 


Zhumal Eksperim, i Teoret, Figziki, 1957, Vol. 33, Nr 5, 
PP. 1154-1159 (USSR) 


Computations by Huang (ref, 1) and other scientists of the proper- 
ties of non-perfeot Buse- and Femi gases consisting of particles 
the measurements of which are small compared to their average wave 
length, are extremely voluminous. Another method of computation 
is now proposed by means of which it is comparatively easy to com 
pute the thermodynamical quantities of Huang's model for the case 
of the Fermi statistio. 

The energy of the basio state (E) and the effective mass (n/m*) 

of the exoitation of a Femi gas is: 
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E+ JndNa Eo xe ny” [168 (2) aN (1-4 Pm d)] 


mm -1-(2)(2)8CHom ¥-Ta”N% 


There are 1 figure and 6 references, 3 of which are Slavio. 
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3 A THOR KHALATNIKOV,I.M., ABRIKOSOV, A.A. 56-7-16/66 
TITLE Dispersion of sound in a Fermi-liquid. 


(Dispersiya zvuka Vv Fermi-zhidkosti.- Russian) 
PERIODICAL Zhurnal Eksperim. i Teoret. Fisiki 1957, Vol 33, 
Nr 7, pp 110-115 (USSR) 


ABSTRACT On the basis of the theory of the FERMI liquid suggested 
hy LANDAU the present paper investigates the absorption 
and the dispersion of sound vibration in such a liquid. 
Conorete oomputations are carried out here for liquid 
He>. The kinet#o equation for the exoitations takes the 
form: 


(an/at)+(an/az) (at /aB)-(an/ap) (ae /dt) 4-1(n) 


Here & denotes the energy corresponding to one single 
excitation. The energy is 4 function of the density n 

of the exoitations. The function — is then specialized 
for small deviations of the distribution funotion from 
the FERMI distribution corresponding to the equilibrium, 
The vibrations of the density of the exoitations n may 
be assumed to have only small amplitudes in the liquid. 
n, =n -n, may apply. The derivation an, /ae represents 


cand 1/3 a $6-furnstion. The propagation velocity of the undamped 
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Dispersion of sound in a Fermi-liquid. 
56..7-16/66 


oscillations is determined by 6 transcendental 
equation which is dealt with more thoroughly in the 
appendix. The concrete computations for H/? oan be 
means of a funotion of the type F = Ls +P, cost . At 


temperatures different from aero an ordinary sound 

will propagate in the FERMI liquid. A formula is 
explicitly given for the absorption of this sound at low 
frequencies 4). At low temperatures the total absorption 
of the sound depends on viscosity. The last-mentioned 
formula is true also in the case in whioh the frequency 
of the sound is lew and satisfies the conditionwT% 1 
where J denotes the time between the collisions of the 
exoitations. } is proportional to the square of the 
temperature. Also in the case wT By. 1, however, 
vibrations in a FERMI liquid may propagate ("zero-sound") 
The equation for the determination of the complex sound 
velocity is derived and written down and desoribes the 
disperion of sound in 4 FERMI liquid. Next, the two 
border cases @T& and JT > are investigated more 
closely. In conclusion there follow a data cn the ab- 
sorption of the sound in a FERMI liquid at lowest tempera 
tures (fw kT). In this quantum-like domain the ab- 
sorption of the "zero-sound" does not depend upon the 
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AUTHOR: Abrikosov, A. Ao, Doctor of Physical-Mathematical Sciences 
TITLE: dhe BEGhien of sipevaewauetigiay (Problema sverkhprovodimosti) 
PERIODICAL: Vestnik Akademii Nauk SSSR,1958, Nr 4,pp.30-36 (USSR) 
ABSTRACT: This phenomenon was discovered in the year 1911 by Kamerling~- 


-Onnes , who found out that the resistance of meroury sudden- 
ly decreases to cero at a temperature of about 4 K. In the 
course of further investigations there were also determined 
other particulars. The author mentions a nunber of foreign 
soientists who dealt with the same problen but were not able 
to solve it completely. A. I. Shal'nikov, Ye. f. S. Eppl'yard 
and A. D. Miwener, as well as D. Shenberg also worked on this 
problem. Besides the theoretical investigations there were 
also carried on experinents. Besides others L. D. Landau in 
1937 elaborated a complte theory about the intermediate stage 
of superconductors which was proved by the works of A. I. 
Shal'nikov and A. G. Meshkovskiy (1947-1949), as well as Yu. V. 
Sharvin (1957). By the theory of Ginzburg and Landau the 


author in 1957 succeeded in clearing the particulas of the 
Card 1/4 magnetic behavior of superconductive alloys. As a lack of all 
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The Problem of Superconductivity 


This work is the basis for a lot of other already finished 
works. There is mentioned the wrx of V. V. Tolmachev, who 
investigated the Coulomb-repulsion between electrons. L. P. 
Gor'kiy cam€to the conclusions of the three authors by fol- 
lowing a completely newmethod which is close to the methods 
of the quantum-theory of the field. B. 7. Geylikman found the 
temperature dependence of the thermal conductivity of super~ 
conductors. A. A. Abrikosov, L. P. Gor'kiy and I. NM. Khalatni- 
kov in their work investigated the problem how superconduc~ 
ters behave in a high-frequency field. The author is sorry 
that there are only few informations about the success attain~ 
ed in this research domain abroad. Many problems should be 
solved by means of the new theory wherein the problem of the 
crivical temperatures plays an important part. It would be im- 
portant to know whether superconductors with a high critic 
al temperature can be produced, @ef0,0f about the temperatures 
of liquid air. This would be of great practical imnportmcee. 
In their works S. V. Tyablikov and V. V. Tolmachev arrived 
at the conclusion that the critical temperatures must lie 

Card 3/4 in the range of temperatures about the absolute freezing-point. 
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The problems of the oritical fields and the qualities of super- 
conductors which are contaminated by additions are still 

to be solved. There is reason to assume that the supercon- 
ductivity will be of great practical use. Already now ele- 
ments for caleulating-machines are made from superconductors. 
Superconductors are also used in the radiotechnics. 


ls SuperdonductivityTemperature factors 
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/ PITLE: Phe Scattering of Light in a Fermi Fluid 


(Rasseyaniye sveta V Fermi-zhidkosti) 


PERIODICAL: vhurnal Ekeperimental 'noy i Teoreticheskoy Fiziki, 1958, 
Vol. 34, Nr 1) ppe 198-203 (USSR) 


ABSTRACT: The present paper determines the distribution of the 
scattered light to the angles and to the frequencies. 
According to Landau (reference 1) oscillations of a certain 

type which are designated as “zero sound" can spread in a 
Fermi fluid at sufficiently low tenperaturcs. Bven at a 
temperature of 0,01° a frequency of more than 108 cycles 

is needed fer the immedizte observation of zero sound, which 
renders the performance of such an experiment very difficult. 
But an indirect method can also be suggested which consists 
of the observation of the Rayleigh scattering of light in 
liquid He?. The observation of the frequency distribution 

of the scattcred light principally makes poasible the 
measurement of the speed of zero sound. Besides, the 
scattering of the light jin a Perni fluid has a number of 

Card 1/3 specific features, wherefore the theoretical investigation 
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of this phenomenon, especially of the distribution of the 
intensities to the frequencies, ic of interest. Due to the 
very small polarizability of the helium-atons it may be 
assumed that the dielectric constant changes due to the 
fluctuation of density. In the range of those temperatures 
and frequencies where AW ZkT applies the quantun effects 
must be taken into account in the averaging of all possible 
fluctuations. But for this purpose only the knowledge of the 
purely classical case is needed and then a certain 
corrective factor has to be introduced. The fluctuation of 
the "random force" contained in the kinetic equation is 
determined by the method suggested by Rytov (reference 5) 


Landau and Lifshits (reference 6). After the solution of 


this equation the fluctuations of the distribution function 
can then also be determined. The kinetic equation used here 
for the case of the Fermi fluid is explicitly written down. 
The authors are furthermore only interested in the case 
that the collisions can be disregarded. In this connection 
the exact form of the shock integral does not have to be 
known. But the velocity of modification of the entropy hus 
to be determined. The course of the calculation is followed 
step by step. In this manner formulae for the caloulation 
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is followed step by step. In this manner for-mlae for the 
calculation of the fluctuations of the distribution 
function are found. Finally the formula found for the 
distribution of the scattered light to the angles and 
frequencies is explicitly written down, The frequency 
spectrua consists of a central part and of two sharp lines. 
The central part corresponds to the Doppler broadening of 
the main linc. There are 9 references, 7 of wich are 
Slavic, 
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& Juperconiuctor in 4 High-Frequency Field (Sverkhsrovoénik 
vy vys2xochastotnon pole) 


“Yhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 35, Nr 1, ppe 265-275 (USSR) 


Bardeen, Cooper and Schrieffer (Bardin, Kuper, Shriffer) de- 
veloped a microscopical theory of superconductivity (Ref 1) 
In the present paper the question is investigated as to how 
superconductors behave in variable weak fields, and a new 
(not local) equation is derived, which describes the connec- 
tion between current and field instead of the eouation of the 
phenomenological theory by F. and G. London. blso the aues- 
tion of the depth of penetration of a weak static field into 
massive superconductors and their dependence on temperature 
js dealt with. In the present paper the authors investigate 
the behavior of superconductors in high-frequency fields and 
derive an equation describing this behavior. “he parer 18 
subdivided into 4 sections. The first deals with the setting@ 


f ° +, \ 
up of an equation for the current in superconductors Vik. W) 
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4 superconductor in a High-Frequency Fiel: 


in dependence on R(x); section two deals with Pippard's 
limiting case, and section three deals with London's donain 


(vk€a). In 
pendence of 
termined by 
Finally,the 
interest he 
There are 5 


section four the temperaturo- and froqueney de. 
the impedance of a massive superconductor 3s de- 
means of the equation derived as mentioned above. 
authors thank L.!). Landau, Academician, for the 
displayed in their work. 

references, 1 of which is Soviet. 
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24(3), 24(5) 5OV/5 6234525252763 
AUTHORS: Abrikosov, i. Au, Dzyaloshinskiy, Tl. te, 
’ TITLi: SPT tres Ferromagnetic Metal (Spinovyye volny y 
rerromagnitnom tetal le) 


PERIODICAL: 4hurnad ekuperimental ‘noy 1 teoreticheskoy fiziki, 1958, 
Vo. 35, Nr 4, PP 771-75 (USSR) 

ABSTRACT: The first investigutions of “Pin Waves were carried out by 
Bloch (Biokh) (Ref 2) on the basis of Heisenberg'g 
(Geyzenbderg) model for terromagnetics. The phenomenological] 
theory was developea oy Landau ang Lifshits (Ret's 3,4}. In 
tnese theories the rerromaynetic substance ig treated as a 
Sbin system which is rirmaly conneeted with the Crystai lattice, 
However, this in no case ayplies to a metal in thicn the elec- 
trons are avle to move freely. Jt is therefure or interest to 
rind out in what Torm the motion of electrons can ve represent- 
ed in accordance with phenomenclogica) theory. It is tnig 
problem that forms tne object of the Present paper; according 
to Landau (Ref 1) it 4s pased upon the theory of the Ferni 
liquid. The electron spectrum OY metals is descriped by means 

vara 1/3 of Quasipurticles #hich Balisry Fermi Statistics. The energy 
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or these quasiparticles: depenas on svinor orientation, and ror 
the energy operator E(pio) it holds that 


1. , ‘ gee as? alas 5) > 
HE = 5 Sp, E(Byo)5n(P,o)ax, dt = 2dp dp, dp / (ert » where p 


denotes the guasimomentum, @ - the SDin operator, © - the 
energy of the unit of volume, n - the aistribution function. 
For slight variations of n the following holds for the elec- 
> 1 > > >. 
tron energy: de(p,o) =F SP ys (RATIO )on(prs'jaae, 
i> , Ss aes ee ‘ 

where f(p,oqp' wy) = 5€(p,d)/an(p? 0") and 

i oie am a) , }' G+ vy) 
PVPs, 0") = (DP) + WRB) (S31) + Wy (Bop de 
In ferromagnetic metals, in which only exchange-interaction oc- 
curs between tha electrons, tne energy operator depends only on 
the direction of Spin with respect to the total magnetic moment: 
E(p,d) = a(p) - B(P).mo” (m = unit-pseudovector in the direc- 
tion of the magnetic moment of the crystal). For the equilaib- 


rium distribution function it holds that n = — (n’+n7) ' 
+ le o 2 


+ 3 (nten’) 


Geliberationa ure based upon these equations. Expressions are 


mo; on = n,(a $B) (n,, = Fermi function). Further 
f\ 
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obtained ror se, ons and B(p). Also non-ferromagnetic metais 
are discussed, in the case of which the terms With m do not 
OcCur and a law of dispersion of the torm E~k applies (for 

? 
ferromagnetic substances the law of dispersion En kK’ applies), 
Further, the Counection between wy ana Kk is investigated. 
Finally, the autnors thank L. D. Landau, Academician, for his 
valuable udvice and discussions of the results obtained. There 
are 6 references, 2 of which are Soviet, 
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S0V/56-35-6-35/44 
Abrikosov, A. h., Gor'kov, L. P. 


prea om 


“On the Theory of Superconducting Alloys (K teorii sverkh- 
provodyashchikh splavov) 1. The Electrodynamics of Alloys 
at Absolute Zero (1. Elektrodinamika splavov pri absolyut~- 
nom nule) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 6, pp 1558-1571 (USSR) 


Bardeen, Cooper and Schrieffer (Rardin, Kuper, Shriffer) 

(Ref 1) devaloped an electrodynamics of superconductors and 
replaced the old phenomenological equation by G. and F. London 
by a new one, which describes: the connection between the cur- 
rent and the vector potential A. The non-local form of the 
connection between current and field is based upon Cooper's 
conception (Ref 2) of the formation of coupled singlet pairs 
of electrons near the Fermi surface as a result of phonon 
interaction. The dimensions of these pairs correspond to ug 
electron correlations in the case of distances of E Ot 10 


7 3 
if the penetration depth of the fiela ¢ f non-lucal case, 
Jo 


very pure superconductors). Ry means of these theories it is 
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On the Theory of Superconducting Alloys. 1. The Electrodynamics of Alloys 


at Absolute Zero 


Pousible to develop thermodynamics and electrodynamiog of 
Superconductors, and it is possible to 

behavior in a high-frequency field 

interest i 


that acta 
ry, but the free path of the electrons. 
the length of path becomes small 
on depth a local coupling between 
© be expected. The difference 
sts jn the variation of the pro- 
portionality factor between } and A. In the following, the 
authors investigate these questions on the assumption of small 
impurity concentrations. With detailed explanations and justi- 


ual step, equations ure then derived, 
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ASSOCIATION: 


SUBMITTED; 
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Zero 


which describe the dependence of the Penetration depth on the 
concentration of impurities, and also the electrodynamical 
equations in a varying field, this is done on the assumption 
that tre electron free path for the Superconductor is smaller 
than the correlation length. The authors in conclusion thank 
L. D. Landau, Acadenician, for hig constant interest and 
valuable comments. There are § figures and 7 references, 5 of 
which are Soviet, . 
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Abetkonow. cnt Tnaiwuaker, Te SOV /53~65-4-2/13 


Modern Theory of Superconductivity (Sovremennaya teoriya 
sverkhprovodimosti) 


Uspekhi fizicheskikh nauk, 1958, Yol 65, Nr 4, 
pp 551 - 591 (USSR) 


In this paper a survey is given on the present state of 

the theory of superconductivity; aside from a short 

historical review the paper is restricted to later publications. 
Landau and Kapitsa were the first ones in the USSR to take 

up these problems, further N.N.Bogolyubov, V.Tolmachev, 
D.Shirkov ("New Methods in the Theory of Superconductivity"; 
lithographed edition of the Ob"yedinennyy institut yadernykh 
issledovaniy (United Institute of Nuclear Research )), L. 
Gor'kov, S.Tyablikov, N.Zavaritskiy, D.Shenberg and B.Geylikman. 
The papers by Landau and Bogolynbov are considered in 
particular. The authors treat in detail: The theory of the 
Cooper (Kuper) phenomenon, the ground state of supercenductors, 
(the role of the Coulomb (Kulon) interaction of the electrons), 
thermodynamics in superconductors, (the measurement of the 
energy gap with temperature, the specific heat, the critical 
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magnetic field, the number of the "normal" electrons), 
furthermore the electrodynamic equations for superconductors 
(T = 0 and 7 #0, the depth of penetration, the diffusion 
dispersion, the properties of Superconductors of finite 
dimensions), the behavior of Superconductors in a periodic 
(high-frequency) field, (the Pippard critical case, the 
London domain, the impedance), and in the iast section the 
heat Conductivity of Superconductors. There are 4 figures 
and 22 references, 14 of which are Soviet, 
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Abrikogov, A. As, Khalatnikov, I. i. 


The Theory of the Fermi Liquid (the Properties of Liquid He? 
at Low Temperatures ) (Teoriya Fermi-zhidkosti (svoystva 


zhidkogo He? pri niskikh ter;-eraturakh)) 


Uspekhi fizicheskikh nauk, 1958, Vol 66, Ny 2, pp 177-212 
(USSR) 


In 1956 L. D. Landau developed a systematic theory concern- 
ing the Fermi liquid (Ref 1). (It was also Landau who carried 
out the first quantum~theoretical investigation of the super- 
fluidity of He II and who developed a theory of the Bose 
liquid). He also showed that, in contrast to what is the 

case in the Bose liquid, the interaction of excitation 

plays a very important part in the Fermi liquid. In the 
course of the present article the authors rive a survey of 
the present stage of investigations of the properties of 
Fermi liquids on the basis of Landau's theory and by assun- 
ing the isotropy of the models investigated. Finally, the 
latest and final works by Landau are discussed (Refs 8, 12, 
14, 21) in which it is shown in what way it is possible to 
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derive the basic hypotheses of the theory of the Fermi liquid 
from a microscopical investigation of the interaction. Also 
the theory of the dissolved Fermi gas is taken into account. 
The following individua? problens are dealt with in 10 
paragraphs: 1) The excitation energy (ansats for the energy 
of quasi-particles 


bE = | € 6n dt with dq = 2ap,dp,dp,/(2nh)? (Factor 2 takes 
into account that spin = 1/2) and for the energy €: 
+> >> 
E= €,(p:0) + 6 E(p,6)). 
2) The effective mass ( ie p(0) = v(p-p,) Vs Po/as 


* 
where m denotes the effective mass). 3) Srecific heat and 


entropy (C = (8/00). 5 c= C/N = yT; y = (x/3n)e/3, “ ; 
a 


yr 3 cal/mol-degr.°; @ = 0,078 n/jen’s m= e435 om 


p 
te) 8 _ 
= 0,76.10 om }) 4) Magnetic susceptibility; 5) The 
F Jv 


2 é 
kinetic equation; 6) Viscosity (y = a/f; anid : 


33 


He 


” to 10°? Poise, 
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z 
T in °K); 7) Thermal conductivity (x = B 5B ~ 10° te 10° 


erg/cm.sec.depr.); 8) Sound (laws of the propugation of 

sound for @t «1 and wt >>1); 9) Dispersion and the 
absorption of sound; 10)The propagation of light, fluctua- 
tions of the distribution function. In an appendix the 
authors discuss the nicrosccpical theory of the Fermi liquid: 
Paragraph 1 deals with the dissolved Permi gas and para-~ 
graph 2 with the microscopical theory of the Fermi liquid 

at T = 0. There are 3 figures and 21 references, 14 of which 
are Soviet. 
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: AUTHOR: Khalatnikov, I. M., Doctor of Fhysical and Nathematical Sciences 
TITLE: Investigations of Low-temperature Physics (Iesledovaniya po 


fizike nizkikh temperatur) 
PERIODICAL:  Vestnik Akademii nauk SSSR, 1959, Nr 2, pp 98-100 (USSR) 


ABSTRACT: The 5th All-Union Conference on this problem took place in 
Tbilisi from October 27 to November 1, 1958. It wasn attended by 
physicists from Moscow, Khar'kov, Leningrad, Tbilisi, 
Sverdlovsk, anl Kiyev. 4 fields of low-temperature physics were 
discuused: superiiqguidity of liquid helium II, supraconductivity, 
antiferromagnetism, magneto-resistive effect. The following 


supraconductive alloys. A. A. Abrikosoyv, L. P. Gor'kov, I. M. 
Khalatnikov spoke of properties of supraconductors in the high- 
frequency magnetic field. D. VY. Shirkov and Chen' Chun'-yan' 
and Chzhou Si-shin', two young Chinese scientists working at 
Moscow University, described investigations for determination 
of the influence exercised by the Coulomb (Kulon) interaction 
Card 1/4 of charges on supraconductivity. V. ¥. Tolmachev explained the 
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nature of the so-callud collective excitations of the Bose 

type in supraconductors. D. N. Zubarev, Yu. A. Taerkovnikov 
spoke of the thermodynamics of supraconductors and B. T. 
Geylikman, V. 2. Kresin of the thermal conduction of supra- 
conductors. Yu. V. Sharvin, V. Fo G-ntmakher reported on ex- 
perimental work with supraconducters. N. V. Zavaritekiy spoke 
of the mecsurement of the anisotropy of thermal conductivity in 
the supraconductive state. In a series of reports problems of 
the superliquidity of helium were discussed, which was discover- 
ed in 1938 by P. L. Kapitua and the theory of which was set up 
in 1941 by L. D. Landau. E. L. andronikashvili and his col- 
laborators investigated the properties of retating helium. 

V. P. Peshkov spoke of the effect of the formation of the 
boundary between superliquid and non superliquid helium. Guan 
Vey-yan', colluborator of the Institut fizicheskikh problem 
(Institute of Physical Problems) investigated the properties of 
the so-called jump i: temperature cf Kapitsa. I. x. Lifshits, 
V. D. Peschanskiy investigated salvanomagnetic phenomena in 
strong magnetic fields for metals with open Fermi surfaces. 

N. Ye. Alekseyevakiy, Yu. P. Gaydukev experimentally iInvesti- 
gated the resistance anisotropy of gold monocryatals in the 
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magnetic field. L. S. Kan, B. G. Lazarev combine the pree<..ce of 
a temperature minimun with the atructural state of the :- val. 

M. Ya. Azbel' reported on the quantum theory of metallic con- 
ductivity in the aiternating electromagnetic and constant mag- 
netic field. A. S. Borovik-Romanov reported on the weak ferro- 
magnetism in antiferromagnetic sanples of En00,. N. M. Kreynes, 


Ye. A. Turov investigated the magnetic anisotropy of the anti- 


ferromagnetic monocrystals Cus0, and CosO,. R. A. Alikhanov 


reported on neutrono¢raphic investigations of antiferromagnetics. 
Ye. I, Kondorskiy end collaborators reported on the suscepti- 
bility of nickel and nickel-coyper alloys at low temperatures. 

M. I. Kaganov, V. M. Tsukernik reported on kinetic phenomena in 
ferromagnetics at low temperatures. A. I. Akhiyezer, Vv. G. 
Bar'yakhtar, and S. P. Peletminskiy spoke of computations of the 
relaxation of the magnetic moment in ferromagnetic dielectrics 
at low temperatures. T. I. Sanadze spoke of observation re- 
sults of paramagnetic resonance of terbium in the TbNO, . 64,0 


nitrate. G. R. Khutsishvili gave a theoretical analysis of the 
orientation of the nuclear spin in the Overhauser (Overkhauzer) 
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effect in nonmetuls. B. N. Samoylov, N. M. Reynov and collabora- 
tors reportedon obtaining orientated nuclei. R. F. Bulatova, 

V. S. Kogan and B. G. Lazarev showed that hydrogen isotopes in 
solid state have different structures. I. A. Gindin, B. G. 
Lazarev, Kh. D. Starodubov and V. I. Khotkevich detected poly- 
morphism in a nunber of metals at low temperatures. E. L. 
Andronikashvili, V. P. Peshkov and M. P. Malkov reported on the 
stage of development of foreign scientific research work in the 
field of low-temperature physics. At the end of the Conference 
P. L. Kapitsa spoke of his successful development of investi- 
gations in the field of low-temperature physics. The partici- 
pants of the Conference visited the Institut fiziki Akademii 
nauk Gruzinskoy SSR (Physics Institute of the Academy of Sciences 
of the Gruzinskaya SSR) and the Physics Faculty of ™bilisi 
University as well as the building of the new research atomic 
reactor near Tbilisi. 
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RUMANLV/st nie and Nuclear Fhysiecs - Low Temperature Physios. 

Abs Jour : Ref Zhur Fizika, No 1, 1960, 870 

Author : Advrikssov, Ai. 

Inst i 

Title : The Problen of Supercouductivity 

Orig Pud : du. Rom.-Sov. Ser. mat.-fiz., 1959, 13, Noi, 37-6h 


Abstract : Translation from the journal Vestn. AN SSSR / Herald 
of the Academy of Scicices, USSR / 1955, No 4. 


See Referat Zhur Fizika, 1959, No ll, 25022. 
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AUTHORS: Abrikosov, A. As, Gortkov, L. k, SOV /56-36-1-48/62 


TITLE: Superconducting Alloys at Temperatures Above Absolute Zero 
(Sverkhprovodyashchiye Splavy pri temperaturakh vy she 
absolyutnogo nulya) 


PERIODICAL: Zhurnal eksperimental! noy 3 teoreticheskoy 
Vol 36, Nr 1, pp 319-320 (USSR) 


ABSTRACT: In a previous paper the author developed the electrodynamics 
of superconductors Containing impurities (in low atomic 
Concentrations) et T . 9, however, this methc4 cannot be 
applied to re-1 YoupeSabares, The authors and 
I. Ye. Dayal< oiinskiy developed a éeneratization of the method 
which can be -priied to T x 0, They proceeded fron a 
formulation of the thermodynamical tneory which wag suggested 
by T. LMetsubara, These methccés will be discussed ina 
Separate paper. The Principal functions for 7 70 are 
Calculated in a Similar manner as in the case T = QO. In the 
Case of equilibriun, the entire modification sorsists 
practically in replacing the integrals cver frequenczes by 
Sums over a discrete varieble; 
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j z Ss 

( /2%){ awe (o) > (iT/h) & s(iwd, holds that 
; Musee n iG awds bs 

Wo = (wI/k) (2n . 1}, and @ denotes the temrerature in 


energy units. The a: 1 

1 - authors used thi t z 
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admixtures does therefore not vary the thermodynamic 
functions (and, especially, critical tomperuture). This 
result naturally holds only in the case of low concentrations 
of the impurities, The authors also investigated the behavior 
of alloys ina constant magnetic field. A formula is given 
for the connection between the current and the vector 
potential in the London case, and therefrom a formula is 
deduced for the penetration depth. For &reat free-path 
lengths, this formula can be reduced to the usual expression 
for a pure London Superconductor. The corresponding formula 
is given also for Pippard superconductors. All the formulae 
deduced in thig paper for the penetration depth can be applied 
to the characteristics of films of a thickness d C6. In this 
case, § does, however, not denote the depth of penetration, 
but it defines magnetic susceptibility and it figures in the 
expression for the effective dielectric constant at low 
frequencies, The author thanks Academician L. D. Landau 

for discussing this paper. There are 3 references, 1 of 
which is Soviet, 
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Abrikosov, A. A., Gor'tkov, L. P., Dzyaloshinskiy, I. Yee 
tee 


On the Application of the Methods of the Quantum Field Theory 
to Problems of Quantum Statistics at Finite Temperatures 

(0 primenenii metodov kvantovoy teorii polya k zadacham kvanto- 
voy statistiki pri konechnykh temperaturakh) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp $00-908 (USSR) 


The present paper intends to formulate a variation of the 
thermodynamic perturbation theory which permits the full ap- 
plication of quantum-field theoretical methods to quantum 
statistics at finite temperatures. This method is in principle 
based on an extension of the method developed by Matsubara 
(Ref A). In the Green's functions transition to “imaginary 
times" is made by t> -ith, and from Operators of second 
quantization in Schroedinger (Shredinger) representation ppt 
transition is made to Operators in "interaction representation" 


(2x), y* (#2); these new Green's functions are expanded 
according to the imaginary time variable in Fourier series. 
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of Quantum Statistics at Finite Temperatures 


This procedure differs from the usual one by the fact that 
integration with respect to frequencies is replaced by sum- 
mation over disorete values of the imaginary "frequency" iW; 
otherwise this method is fully equivalent to the usual . 
diagram-technique in the momentum space at T= 0. Ir the 
following, the analytical properties of the Fourier (Fur'ye) 
Components of the Green's functions are investigated and it 

is shown that, due to the possibility of analytical continuation, 
it suffices for the treatment of various kinetic and non- 

steady problems to know the corresponding equilibrium Green's 
functions. The authors finally thank Academician L. D. Landau 
and Le P. Pitayevskiy for discussing the results obtained by 


this paper. There are 4 figures and 9 references, 5 of which 
are Soviet. 
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the theory with the experi-~ 

of superconductors. The au- 
as for the surface impedance in 
are suitable for a convenient com- 
The amount usually measured by ex- 
n the impedance 2(W) in supercon- 
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ductive state and the real part of the impedance in the normal 
state is given by the formula 2()/R,, = ~24 (nw/Ag(u))'/2 in 


Pippard's limiting cage. An expression for the complex function 
a(ay ig then written down, and an expression for the frequency 
dependence of the impedance follows subsequently. Now the au- 
thors analyze the temperature dependence for various frequen- 
cies at temperatures different from zero. The following cases 
are investigated in detail (the quantity 2A denoting the gap, 
in the energy spectrum at a given temperature): (a) w<A(0), 
(b)w-A(0): This very case is the most difficult one for con- 
paring theory with experiment, for the quantities A, w and 7 
are, over a large part of the temperature interval 0<1< Ty 


of the same order of magnitude. The expression for Q(wW) can 
only be simplified in the range of low temperatures TK WA, 
(c)wPA(0). In this case, only the ratio between T and A 
Changes, and W is always large with respect to these two quanti- 
ties. The formulas written down in the present paper permit a 
detailed comparison of theory with numeroug experimental data. 
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In the range of very high frequencies wW>, no experimental 
data have become known up to date.-The causes of disagreement 
between the experim he values of impedance cal- 
culated by the new theory of superconductivity have not yet 
been clarified. There are 3 figures and 6 references, 3 of 
which are Soviet. 
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~Union Conference on the Phyetes of Low 
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PERIODICaLr Cupexht fisicheskikh nauk, 1353, Yol 67, Sr 4, pp 745-750 


ANSTRACT: Thte Confer. 


(essa) 


Se toox lace from October 27 0 November 1 at 
TM iets 1% wae orgar ized dy the Otdeleniye Siziko-natecati- 
““ebeokikh gauk Shadesi{ nauk SSs2 (Sesartaent of Physico- 
Bathematical Sciences of the Acetecy of Sciences, CSSR), 

the Akadestye nauk Crusinecoy 538 (aAcudesy cl Sciences, 
Grusinakaye S32), end the Thilieskiy goecdarstvennyy unt- 
pereites ia. Staline (Toiliet State University tment Stelin). 
The Conference @ attended by stout 300 ssecialiste fron 
Teiliel, Mosco Khar'kov, Etyev, Lentograd, Sverdlovsk, and 

1 aa well ae by «@ nusber of young Chinese scientists 

* working im the USSR. dbout $0 lectures were deliver 
od ehich were 4ivided socording to research fields, - 


——— Tl. Supracanigctivity. 15 lectures vere Gelivered on this 9 ~~ ~~ 


Sara 35/11 


field of snich tvo Fe erperinertel and the others theoreti- 
Reporta on experinental inv trations of evpraconductivity 

vere deliveres by Yu. V. Sharvir, Te. antcakher (IPP) 

and ". VY. Zavaritekiy Ti?P). the 


f investigated the 
structure of the Interzediate 


» Bonocryatale cf sure 
Sin, the latter aeasured the therse: Conductivity of di fferens- 


pS 7 shaped orientated eylindrtcal vallias sazzles at 


0.1 = 4.2°5, ArAbrikoecv, 5. P. Gor'cow ent I. M, Khalet- 
atkev (TYP) Cassy investicated the beravicr at « 


@uperconiuctor in the bich-frequency field. 7. Lt. Sinedurg 

Zharkov (PIAN) dealt with sbe Bteroscozical theory, 
acussed asong other th tme part played 2 
by fluctuations tn Phase transitions of the secor’s kind. 

owed thet 2% follows froc the sotern 

theory of supreconsuctivity in constteratior 3° the aniso~ 
trepy of metals thet, in brinsizle, existence of eupra- 
Contuctors fe zosetble which are SupTa-conicctive only etth- 
te a lisited Fange of terperature ‘ard nc: at all tesjeratures 
Selow the critical ones). 3. 7. Ce  itman ant %, 2. Xreaia 
(Yak) tavestigsted the e@lectron- vROnOD théroa. contuctivi- 
ty of supracontuctors dy ceare of the Ritresccpical trary at 
temperatures thet are not Ty Rear absolute sero. “. Y. Suykow 
and Lb. £. Curevicn (FTI ax BSSR) spoke wboct tue surface 
energy on Ube Sounsary betveen the SU;r@senductive enti norsal 
phases. D. 7. Zubsrev ant Tu. a rkcwnikov (“stecatichessly 
dnetitut AY S35R°> watnenatics Institcte as USSR) dealt eith 
She thermoévrasics of the supraconioctive state {Proehiich-sctet}, 


v,_Y. Solnachev (rvaz) investigated the probles of collective 
excitations tn @ Sapraconiuctor. 9. %. Thirkay {ob"yze4 ennyz 
institut yedernykh tesletovari - Sein: Yeatiiste cf Muclear 
Research) epoke shout consise asics of Soulonbd-interaction 

Of electrons tn wexiconguctors. Tr. seretion 


The -robles of = 
ef the Coulond tnteractios wae stacussesd by Che-.’ rtunersien "A 


88) Grou, tistenein © (rev). iS ee aed eg 
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AUTHORS: Abrikosov, A. A., Gor'kov, L. P. 


Lea 


TITLE: The Problem of Knight shifthin Superconductors 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Voi. 39, No. 2(8), pp. 480 - 483 ix 


TEXT: A number of scientists have interested themselves in the theory of 
Knight shift in semiconductors (displacement of the nuclear resonance 
frequency as compared with that of dielectrics). The purpose of the pres- 
ent paper was to explain the experimental data. The Knight shift is due 
to the paramagnetism of the conduction electrons. Since the electron wave 
function is anomalously large in the neighbourhood of the nucleus, the 
Magnetization of the electrons causes a change in the magnetic field 
acting upon the nucleus; the deviation of the effective field from the 


external one is given by AH = (8%/3N, 1 y(0)1 YH, where ly (0) |° is the 


probability density of the electron at the position of the nucleus, Nit 
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is the number of atoms per unit volume, zx is the electronic susceptibil- 
ity, and H is the external field. The authors first discuss the results 
and methods of other related works, and show that a homogeneous field 

can exist only in such semiconductors whose dimeasions are very small 
compared to the depth of penetratior., f , of the static field. (The ex- 
perimental work was done with an emulsion of a semiconductor). A con- 
sideration of massive semiconductor in a homogeneous field (e.g. Ref. 1) 
corresponds to no practical situations. Also, the results obtained by 
other authors (Refs. 3,4) relating to the effect of impurities are 
criticized and the errors indicated. The authors of the presient work have aa 
elaborated in earlier publications a method for the theoretical 
investigation of semiconductors with impurities. Here an expression for 
the spin magnetic moment of the electron system in a homogeneous magnetic 
field is first written down ana transformed. The impurities are taken 
into account in a manner completely analogous to Refs. 7 ana 8. The ex- 
periments show, in particular, that for T = O the susceptibility % 
vanishes and therefore there can be no Knight shift. (The authors of 
Refs. 3,4 found the opposite result; also experimentally x ¥a8 not found 
to be zero for T = 0). In this connection, the authors also comment on 
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the interpretation of the experiment of Reif (Ref. 5). For low tempera- al 
tures, the field was no more homogeneous, as is also indicated by the uw 
large width of the resonance line. A discussion is also given of the 
characteristics of transition from the supraconducting to normal state 

for particles which are smaller than the depth of penetration of the 

field. The authors finally thank Academician L. D. Landau for discussions 

There are 9 references: 3 Soviet and 6 US. 
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AUTHORS: Abrikosov, A. A., Gor'kov, L. F, 

TITLE: Theory of Superconductive Alloys With Paramagnetic 
Impurities 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12), pp. 1781-1796 


TEXT: Experiments on the effect of paramagnetic impurities upon the 
critical temperature of superconductors have shown that an admixture of 
such elements leads to a decrease of an whereas an admixture of ferro- 


/ 
magnetic elements (e.g., to titanium - Ref. 4) results in an increase of \X 
Cc 


TS A study of this phenomenon has been made on the basis of a microscopi 


theory of superconductivity. The mechaniam of superconductivity ig related 
to the formation of bound electron pairs in the singlet state. Exchange 
interaction between electrons and spinning impurity atoms leads to non- 
conservation of the electron spin, which indicates the formation of 
Cooper pairs. Thus, the spin of the impurity atoms is likely to complicate 
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the occurrence of Superconductivity and causes a decrease in T.. This 


assumption was confirmed by a theoretical study described here, It is 
assumed that the interection of an electron with an im urity atom is 
described by en expression in which the exchange term (YP) «= u, (7) 


+ uw, (2) (33) is contained; § is the momentum of the impurity atom, and ¢ 


is the eleotron spin matrix. The Hamiitonian describing the interaction 
between electrons and impurity atoms is assumed to be given by 


+4 it GAY be SE) 
Hat 7 vy) = (y av - TY) (second-quantization representation). 
First, the dependence of the transition temperature qT, on the impurity 


concentration is described. Following a previous paper, the superconductor 
is described by two Green functions. When the impurity concentration is 
small (Q@«€1), the olitical temperature drops in proportion to the 
impurity concentration: TW. TA o7/4t If @>i,-dsec, T/T 1s then 


re = (6/x°x 8 )an (nto /2p). At a certain critical concentration of the 
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paramagnetic impurities, whioh is determined by the condition ae 


= 2x0, there is no Superconductivity any longer throughout the tempera- 
ture range. The critical path is given by - vt w1974 


= om, In 
cr 8 cr 
addition, the thermodynamic and electromagnet 


ic properties of alloys within 
the range of critical concentration have been Studied, i.e. at ST, 


cr 
between the specific heats 
ntains no exponential term 
he spectrum of these super- 
reshold for electron magnetic 
the spectrum gap at T = 0 
€ap disappears at a 


It is noted that the expression for the ratio 
of the superconductive and the normal phase co 
at T~0. This means that there is not Sap int 
conductors and, consequently, no absorption th 
Tadiation at T » 0, Finally, the dependence of 
on the impurity concéntration is described, The 
concentration that ig soméwhat lower than the or 


itical one (n! 
= 2e" 4n 0691 now and the spectrum remains continuous at higher X 


concentrations, L. D. Landau is thanked for disoussions. N.N. Bogolyubov, 
Ve. Ginzburg, A. B. Migdal, V. M. Galitskiy, and A. I. Shal'nikoyv 
are mentioned. There are 4 figures and 17 references: 9 Soviet and 8 US. 
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TITLE: Some Properties of Heavily Compressed Matter. I 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy figiki, 1960, 
Vol. 39, No. 6(12), pp. 1797-1805 


€round state of highly compressed matter, The energy of the ground state 
of a highly compressed electron g8s has been calculated by Gell-Mann, 
Brueckner and Sawada (Refs. 1-3); the model, however, they used for the- 
purpose differéd considerably from real matter: homogeneously distributed 
positive charge was assumed instead of ions. This model is not very useful, 
especially if the ions form a lattice, In addition, it gives an incorrect 
representation of the real conditions for liquids. The author has studied 
the properties of highly compressed single-component matter at T = 0 
Proceeding from the assumption that the nuclei forn a crystal lattice. In 
addition, v is Supposed to be much greater than 1, i.e. the electrons may 
be considered non-relativistic particles. First, the binding energy of the 
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crystal and “ lectro ere energy are calculated. These energies 
are given by E iJ = v71/3 (0.742 } + 163 2°), Thus, it is possible to give 
& more exact defi !tion of the See for the applicability of the 
non-relativistic approximation: v1/3¢ 2271/3 for pressures higher than 


10° atm. In the following, the moduli of elasticity are studied. The j\ 
following relation is immediately obtained for the volume compressi ility 


nA P42 Joy 
Which is determined primarily by electrons: K = 73 Vv - More 
3 m 


modulus which is determined by the nuclear Coulomb interaction. In 
addition, the vibrational spectrum has been studied. In this case, the 
great difference between Compression and shear moduli is particularly 
marked. Next, the possible destruction of the lattice under heavy 
compression is dealt with. From the shape obtained for the lattice 
vibration spectrun, EL~vz n/if v~1 follows for the zero-vibration energy}; 


When the volumes are sufficiently small, this positive energy may exceed 
the (negative) Coulomb energy and thus lead to the destruction of the 
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lattice. A detailed study shows that relativistic effects May appear 
already with specific volumes in the order of 1076z- A7?, It has been 
shown that such a transition oan exist only for hydrogen and heliun. 
Finally, the Second-order corrections to the energy of the zround state 
are calculated, and an expression is given for the electron-ion cor- 
relation energy. For the electron-electron correlation energy one obtaing 


g(2 = Zz [0.0104 in(v/z) - 0.1108 ] . All formulas presented in this 


article refer to oubdio lattices. Academician L. D. Landau ig thanked for 
discussions. There are 7 references: 4 Soviet and 3 US, 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute \ 
of Physical Problems, Academy: of Sciences USSR) \ 


SUBMITTED: ° July 26, 1960 


Card 3/3 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9 


CIA-RDP86-00513R000100220016-9 


"APPROVED FOR RELEASE: 03/20/2001 


89220 
8/056/61 /040/001 /026/037 
B102/B212 
24,2149 (1072, 160, 1395) / 
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TITLE: Raman scattering of light in superconductors 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no, 1, 1961, 262-270 


TEXT: A study of the behavior of a superconductor allows many conclusions 
as to its energy spectrun, The existence of a gapAin the energy spectrum 
brings about an effect that at T=0 a radiation with a frequency smaller 
than the threshold frequency 2A is not absorbed. Besides such experiments 
with varied frequencies, NM. §, Khaykin and \V Pp. Bykov have carried out 
other experiments in order to determine the electron spectrum with the 


nigh intensity, it should be possible to measure the distribution of satel- 
lite frequencies spectroscopically. The main problem of such experiments 
is that scattering is extremely small in connection with the fact that due 
to the skin effect the light will only penetrate about 107 
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tion comes up, how much the sensitivity has to be increased in order to 
perform such an experiment successfully and how would such an effect look 
like. To find out this was the aim of the present work. The authors tried 
to determine the frequency and angular distribution of a plane surface of 
a superconductor, filling a setispace z2>0 at T=O. For simplicity the 
incident and reflected waves we assumed to form only small angles with 
the surface normal (sin Q; sin2@ jel; E denotes the complex dielectric 
constant). For most metals lel~10. ‘urthermore, the radiation frequency 
Was assumec to fall in the optical region. Since the absorption probabil- 
ity of a quantum is B (wn! ) = Zls,f?, it is possible to concentrate the 


problem to determining the elements S50 of the scattering matrix, which 


describe the transition from the ground state to the j-th state for elec- 
trons of the outer field AytAs- (The incident wave produces a field in th 
metal which is characterized by the vector potential A,). The elements of 
the S-matrix are determined by a method using quantum “field theory, as 
outlined by L. P. Gor'kov (also A. A. Abrikosov and Gor'kov, Ref, 4). 
Several eligible graphs are examined, and it is found that only graphs of 
the type y are of interest. This expression is found for 
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. the a ater matrix cea mene i ae 
Sig" -1(d3 \(e" /a)(k, (x)A (x) )¥9 (x)¥., wlaloratx, and the total. probability 
for all possible prooesses is given by 
BI Sil =» ef 53 AG) (Ay 2) AG) x | 7 
(2) 


—— 


X dpa (x) e (#)¥8 a (2) "Da (x)> d'xd'x’, 


. For an infinite superconductor relation aastee Se 
| EC) a (D> = Bap J UF8 (6 + ep) PDE 


Ce (NE (Hr = dap | uO (eee Be, (ay " 
Cia (8') Bo (2)) = — Lap | upg (e— ep) eee oa 


SP (x ') vi () = /ap \ upu,8 (e+ **) ele(x—z’) "a 


Jf 


Pp=(e,P), e=VEEE +A%, t= olp|—Peb 
. Card 3/€ ea? es = (+ EEL eos =a (1 — bo/ &); 


ae Fi a — 
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is ee obtained: > 
Fal? s— 55 toh, )£(d)eq, - surface area); 


and after some Antemediaty Beene one finds: 
as 


Bo 
(3) Yo 2A Q, A q 9724 
f = 2? 3 ene 2 +A) E/—2— - 2 (ee where E 
; s 
complete elliptic integrals, and 


cos* 


: 
| RG) = BIA [Asoo cos ierereditrmera ai 


; #3 ar : rr a i“ + TaoORITE ne i A +008 0’ +x + ; : Ne 
. ~ ‘ : o + tt ++ cos 6) ERT THER vy “~ ’ _ oes _ q 

| ~ Of 16 x*a! - . 
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hitting the supersonductor surface that ig reflected in ~he angular inter. -. 
val dnt ana in the frequency interval da)' is obtained a 
rere 2e4 cos O cost yep.” Benya: 
ie do mo ar {LU “F.c08*O) (n* + 8+ 1) + '4n bos 0) 4 
(1 + cost") (AP 1) 4 gn €08 0°) + sin®0 sing 
*{T(n00s 0+ 1)* + x4 c0s*0) (ncor6" 1)* +4 x2 


Act) Dhe reflection coefficient do, which ds defing as the f:rction of energy 


05.2 (n¥ + x8 392) 
cos 6) I(n +- cos 0)* +. x8] x 


XI(n+ C080 nays: (Gao A)e (=0'—28 
: uv : 


2 O— 0" $24) ~ 
Sen ae + 2fo—ayA © — 0’ — 2A 2xov , , 
0 emer e ae K GTS Fn 20 dorg, ae nad 
The numericn! value for Nb is at A=5800 A (G™ 3.2610" Pge07 ), O=0%m0,: 


do = 0.619712, dLide.t /2Ay Bvt. It wag thus found that in order ta te able . 
to observe such an effect, the sensitivity has to be at least 109 vimes 
higher than in experiments of Khaykin and Bykov. Finally, the authors 

thank Academician L. D. Landau and M. S. Khaykin for discussions. There 

are 6 figures and > references; 4 Soviet-bloc. 
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AUTHOR: Abrikosov, A. A. 


—_ a ee 


TITLE: Theory of heavily compressed matter. IJ 


FERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, v. 41, 
no. 2(8), 1961, 569-582 


TEXT; This article deals with the interaction of electrons and ions in 
heavily compressed matter and with the possibility of superconductivity, 
In order to determine the excitation spectrum in an isotropic Sysaten, 

must find the poles of the Fourier form of the Corresponding Green function 


Cag (x - %; tat) eter (#, 2) (F,t")> (1.1), where Y, are the 


Heisenberg operators, and <....> denotes averaging through ground state. 
The Fourier components of G for t.-t' read 


EX) x") se EM piktemany | Mak Ua Ya (a) fy () 
G (tx, x’) = Phe ae (1,4) 


Card 1/6 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9 


16-9 
"APPROVED FOR RELEASE: 03/20/2001 sete eh ee sath 


27201 $/056/61/041/002/023/028 
Theory of heavily Compressed... B125/B148 


> 
where 5 (k) “Ere Ej: Furthermore, one finds 


Ger k+K, kh’ +K') = G(e: K, K's k) (2a)*8(k — ky, 


O(e: Ky Kk) = Sy feoe ean KY oy (Ky | 
a 


&—§, (k) + id E+E, (Ky —id f° (1.7) 


After that the electron excitation spectrum, as in the case of an 
isotropic Fermi system, ia determined from the Poles of the Green function, 
which do not depend on K and K'. For the sake of Siaplioity, the author 
investigates only the electron spectrum of compressed hydrogen. In thie 
Case, the correction to the "intrinsic energy tera" for the field of the 
static lattice wil} only be of the second order of magnitude, The vertex 


Corresponding to the Coulomb electron interact‘on reads "oy = 4ne?/k, The 


electron-phonon vertex depends on the number of operators of the Phonon 
field. The Simplest graph for the f due to electron-phonon interaction 
has the form Den=-€ and is desuribed by 
Toe (8p. p} QetOqt+k+K; &p +, p-+K-+K’; e, g) = 
= 4n6*0Dap (w, k) (k + K)a(k + K')a/(k + K)*(k + K’)*, (2.2) 
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where W, s V4ne-N/MY, and Dog (w,&) is the Fourier component of the Green 


function of the phonons. The author Considers only the case a ‘< =Q, 
k<p,- Debye screening is allowed for by the summation of certain loops 


in the graph. After Summation of all graphs one finds 
2,2 
> 
P(e, o) = —>— Fee _ (2.11), 
(w - a )k +4ne Tw” +46 


from which the following limiting cases resuli: 


2.2 
P(weuk) » =e (2.12). 


w (k +x?) ~ ek? +16 


For k +0 one obtains P+ dne* A? if ukdw> 0k, and? a if 
wt o,k. 


rn ‘a ) Anew" 
=P (yuk) 2 ——fre Wo (2.14) 
" s k* (t0” - 4ne?N/nv + 46) 
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2 
is approximately valid for Q>uk. The pole in a for H, = \4ne N/mV A 


Corresponds to the plasma oscillations, Finally, one obtains 
—s ~ mVy)° /Mk?, dt) Duk (2.16). 


is therefore an exponentially small effect, and the width of the gap will 
decrease during compression. The tedioug Caloulation of the electron 
spectrum leads to the following results: The author determines all the 
terms constituting the energy part of 5. The pole of the G function is 
obtained by solving the equation 6=F +n woe 0, i.e., Ex f+ Se f) - Au. 
The real and the imaginary part of the pole of the G function are known 
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ECP) tet ym, <u i 
&(p) = E(P) Et + (e8/ au) (In (2p / x) — 1}), <b <oy LE 
& (e) [1 + (e*/ mu) In (2p /£ (p))), xu <E <up, (4-19) 
and 5 (P) [1 + (mj np) In ((? + Po) /1 2 — pof)j, 5 ~upo 
et 1 / Gat, E<w, 
l=) { “ae nE [El /ux + @o sign & (%5 In (po / x) FU), W<E<uy, (4.20) 
“/a Box sign &, E> xu 


x 


The constants a, and My depend on the parameters of the short-wave region 


of the photon spectrum, and the constants By. and B, are expressed by the 
integral 1 


| 1/2 
B, +i, = [az (1-2 tne s42,) (4.12). 


In the range Wher Fal ux, the change of ‘the "velocity on the Fermi surface", 


Biven by (4.19), eorresponds to Gell-Mann's formula for the specific heat 
due to electrons (Phys. Rev., 106, 369, 1957). Academician L, D, Landau 
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peo ra a discussion. There are 6 figures and T references: 
Bubliectii Pats The two references to English-language. 

8 lollows: L. Cooper, ‘ i 
M. Gell-Mann, Phys. Rev., 106, 369, 1957: erate “Bt, 1189, a 


ASSOCIATION: eee fizicheskikh problem Akademii nauk SSSR (Institute 
of Physical Problems of the Academy of Sciences USSR) 


SUBMITTED: § March 13, 1961 
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GOR! 
Teor eh ako yolyavich; Rov, ke KOV, Lov Petrovien; PaALOSHINSKIY, 


oe P, red.; F LAKSHE, L.Yu., tekhn. 


("Quantum f101d theory mothod 

8 in statistical physics] ¥ 
kvantovoi teorii polia v statisticheskoi Cizdke, et ee 
giz, 1962. 443 p. (MIRA 15:7) : 


(Quantum field theory) 
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‘ B108/B102 
AUTHORS: Abrikosov, A. A., Gor'kov, L. Pe 
——————— 
GITLE: Spin-orbit interaction and the Knight shift 


in superconductors 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 
ve 42, noe 4, 1962, 1088 - 1096 


PEXT: It is shown that consideration of spin-orbit jnteraction may provide 
& quantitative explanation of the frequency shift of nuclear magnetic \ 
resonance in superconductors at absolute zero. This Knight shift is 
proportional to the paramagnetic susceptibility of the conduotion electrons. 

In a polycrystalline small superconductor the electrons undergo scattering 
from the grain boundaries. Owing +o spin-orbit interaction, scattering 
changes the paramagnetic susceptibility of the superconductor, thereby 

leading to the Knight ahift. Formulas of the type 


, 


foe] 
hs) A? eas err 
hn 7 pat Lis “FAY [Vat + O44 2301) (18) 


ee 
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are obtained for the paramagnetic susceptibilities. cs is theenergy gap in 

the spectrum of the pure superconductor et a given temperature. Theory 

and experimental data are in good agrsem3nt., There are 6 figures and 12 
references: 3 Soviet and 9 non-Soviet. The four:most recent English 

janguage references read as follows: R. A. Ferrell. Physe Rev. Letts, 3, f 
262, 1959; P. WW. Anderson. Phys. Rev. Lett., 3, 325, 1959; J. Barieon, 

J. R. Schrieffer. Progress in Low Temp. Phys., 3, Amsterdam, 1961; 

G. ii» Androes, W. D. Knight. Phys. Rev., 121, 779, 1961. ,. 
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(Institute for Research on Problems of Physics 
of the Academy of Sciences USSR) 


SUBMITTED: November 4, 1961 


Card 2/2 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9" 


"APPROVED FOR RELEASE: 03/20/2001 


pt 


CIA-RDP86-00513R000100220016-9 


a oe 
\ eek. . 8/058/62/043/'003/05 1/063 
er . B108/B102 
AUTHOR Abrikosov, A. A. 
SS ee 
rite: Green's function for electrons in a metal and analysis of 
| the electron spectrum ; 


\ PERIODICAL: Zhkrnal eks perimental 'noy i teoreticheskoy fiaiki, v. 43, 
i NO. 3(9), 1962, 1083 - 10986 : 


TEXT: 


: The electron Spectrum in a real] Metal is stud 
ourier 


xed by examining the - 
_ representation of the electron Green functio 


Nn 


oo 
, ’ d 
Gea (r,t; r,t’) = J Bit | gate Gan (0, ker etter riater (2) 
a : 


: ae : P “ 
The function Ge (u,kyryr?) 18 invariant with respect to the smal] group of 
& the quantity G(x,x!) 
ch is given by 


~ 
vector k. On introducin 


which has the pr t 
fs invariance as G, and whi Properties af 


; \ Q.+ (x, x") Gi, (x, x") dix! = (x io x’) Oop, (1 i) 5 
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where x = (r,t). The shape of the above mentioned function near the Fermi 


boundary (w = 0, re Kr) is found to be: 


Gap (wk, er’) s ad Jor 2) (KR Rad dee tanga (ty a) laksa (r’, B). CS). 


ss’ 


The pole of this function is determined oy 


det [od — Dey (k -- kal 0, (16) « 


The matrix Dig: can be expressed in terns of unknown constants. Moreover, 


the Grden function has also the property 
Gan (eG) 22 eG (0, ot, > OE Mae. (23) 


The same must hold also for ea ghuakyree'). 
{s 
ASSOCIATION: Institut fizicheskikh probviem Akadeaii nauk SSSR 
(Institute of Physical Problems of the Academy of Sciences 
USSR ) 
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JORICAL::  Ghurnal exsSperimental'noy 1 tegruticheduxay Sickie Ve 4c. 
‘no. 7(9), 1962, 1069-1101 


7 } Bs at y absin Saya ad vil 
spoenic, antimony and tismuth nave rhoncohedral lattices formed wnel 

F, adie , aa . Gita - . os <4 ay é Se ao ce gh a, 

° eotaentered sublattices of a cubic iuttice are wituall]l; displaced 

. a4 oar a PJ - a7 . = ee : : 

i shh Giaronal of the cube. First, the electron energy spec~ rum is 

{ the dlag A ae Aya? jie fo patactointls frost ele Ahan snils 
ated for a lattice differing anfinitesinasty 2th cuvive a 
eee a0l displacement of ¢ two sublattices 
a ois aeforned so as to cause mutual displacement of the 9 8 i 


* ; a yhase trens Loft the 
Gidplacenent results in the metal unaergoing a phase Pron sition ae 
wing whereby the lattice constant 2s deubled, ine number of carriers 
diminishes The effect of such a deforiiaticn on tne electron energy 
: : - 5 one Meera 
grectrum is investigated, leading to the formula 


-p(Q) fet tiated “hen loom een ae “3 
E,~L"| (aia VGFa 3 | diay ae i. 
i “i v 
<i. geld ae man(3's) 
a 


— 
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~1(0} 


Bt Saige, Gude A Sk 
F ) EE fee e Met, co}, 
ae | \ QQ = 4 L j tn nunc *) { \e ) 


Q 


where G= f£ eu sre the sigénvaluss 


' | bey thy oxy bh a. Ry 
-ax, +4 0 <a Ss Y a = Sear 
|! Me V3 Va vs "3 i 
- bxe-t-Ae oxe -f fi. aL 8. 
0 +ax,440 = st a v or <= 
f aA v9 Yo 12 ve 


bx. 4-3 bxs bay 4. 8. 


—— wwe Of faxed 6 : -—- ete ¥ u ‘ 
| Ve V3 . Vo vs 4 
: i b 5 no” 
' V2 vo. va 2 : 


t 

| 
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f= va, -+ cw, Y= Cuz, ps = Uy == 6 (uy hin), 84. ae : (7), 
é 


u~ dk. K is a quantity of the order of the inverse la‘ tice purameter, 
wis the deformation vector, Usy is the defermation tensoz There are 


5 Pigures and 1 table. 
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APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9" 


7 EREESS 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9 


Whuehe 


g/e36 60/055 /008/049/087 
et) B187,/B 


AUTHORS: Abrikosoy, A.As,y-Gor'kov, L. Pe 
TITLE: ‘The nature of impurity ferromagnetiam 


PERIODICAL: Zhurnal eksperimental'noy i teoreti cheakoy fiziki, v. 43, 
no. 6(12), 1962, 2230-2233 


TEXT: The ferromagnetism discovered by Matthias et al. (Phys. Rev. 115, 
1597, 1959; Phys. Rev. Lett. 1, 44, 92, 1958) in nonmagnetic metals doped 
with paramagnetic atoms Was first explained by the exchange interaction 
between the impurity atoms and the conduction electrons, This concept was 
refuted, however, in a paper by Yosida (Phys. Rev. 106, 893, 1957) who 
argued that such an interaction cannot cause a uniform polarization of the 
‘ electron spin. The latter is assumed to occur only in the neighborhood of 

_the impurity atoms and to decrease rapidly with the distance from the atom 
concerned; but this concept is not correct as the decrease does not take 
place rapidly. The contribution of all impurity atoms to polarization has 
therefore to be taken into account. The electron density with different 
spin orientation as a function of the number of randomly distributed 
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impurity atoms is calculated on the basis of this concept and with the aid of 
a formula of Yosida. It is shown that spin polarization of the impurity atoms 
causes uniform electron polarization. Furthermore, “the thermodynamic 

. properties of this model are studied. The Curie temperature is determined 

.from the internal and free energies of the system. It is found to be 
proportional to the impurity concentration. For temperatures above the 
Curie temperature a formula is given for the paramagnetic susceptibility. y 
ASSOCIATION: Institut fizicheskikh problem Akademii nauk $33 (Institute J 

of Physical Problems of the Academy of Sciences USSR) 


SUBMITTED: July 3, 1962 
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 ATHOR: Abrikosov, ADA, So ase eee e 


“ITLE: On the number of "free carriers" in’ Dismuth=type- metals at high ~ 


- raturés ; 7 are = 
tempel s rr 


SOURCE: Zhurnal. eksper, 1 teoret. fiziki, v. 44, no. 5, 1963, 1638-1639 
“NOPIC TAGS: - qetals,. “electronic ‘properties, free carriers, biamth-type metals; ieee 
_ high temperatures oe . : 


ABSTRACT: The number of free carriers in bismth-type metals is investigated 
on the basis of the electron spectrum obtained for such metals in an earlier 
paper (Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 43, 1089, 1962). 
The conditions for the appearance of open energy surfaces are established 
precisely, It is shown they as -a result.of the appesraice of open energy --- .  - | - 
surfases for deep energy levels, the number of carriers at high temperatures ma: 
' _ be close to that. in semlcontuctors with intrinsic conductivity. It 1s noted the. 
all the characteristic energies of conducti on, “namely the Debye frequency, the 
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Fermi energy, and the powers of the exponential terms in the expressions for ‘the 
numbers of the carriers are of the same order of magritude, Furthermore, the iS 
exponential laws represent rapid variation and the estimates of the corresponding ~~~ 
“Quantities require exact values of the power, Finally, the melting point of 

bismmth and that of antimony are of the seme order of magnitude as characteristic 
energies, All this makes it difficult to pradict in which vemperature ranges the 
different laws apply, Orig. art, has: 1 formulas, 
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‘APSTRACT: ‘The dielectric constant of bismuth-type metale is determined fron 
taéir electron spectrum, This supplements and earlier study made by the euthor 
(UHETF v. 44, 1632, 1963) of the influence exerted on the number of free carriers 
‘in such metals by the deep electron energy levele corresponding to open equal- i, 
energy surfaces, which can b2 conveniently investigated in the infrared region. 
iTt 4s shown that the dielectric tensor has in a large frequency region real 
positive frequency-independent principal values on the order of J00, and 
‘becomes complex starting with several hundredths or one-tenth of an electron 
volt. ‘The components of the dielectric tensor have singulerities at some values 
of the frequency. It is shown als? that the large dielectric constant leads 
+o an appreciable decrease in the electron-electron and electron-phoy 23 
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a ‘interactions, eo that the gas model can be applied to these metals,——"In-cone_ | 
' clusion, I. thank I. M. Lifshite and L, P, Pitayevekiy for a discussion of the ie . a 

| 

{ 
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mom = work," V, P, $ilin is aleo credited with a pertinent remark! Orig, art, has: 
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SOURCE: Zh, eksper. i teoret, fiziki, v. 45, no. 3, 1963, 746-749 ' | 
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ABSTRACT: An ‘analysis is presented to support the interpretation 

of the absence of superconductivity in bismuth-type metals as a 
result of weakening of electron and phonon interaction, Two types . |. 
of elementary electron lattice interactions, the immediate Coulomb 
interaction and the interchange of phonons, are considered, In the 
interchange of phonons, two cases are analyzed: the electron 1) re-~ 
maining in its own closed region of the Fermi surface in inciting 

-a phonon or 2) changing over to #znother region, Expressions for. 
~4{nteractions are deduced for both cases. ~The interaction with. § 
electrons remaining in thefr region is nearly isotropic in relation 
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to the directions of the wave vector, while the changeover inter= 
action Js effective only within narrow solid angles, The Coulomb 
interaction is also discussed for two cases, namely, for 1) elec- 
trons remaining in their regions and 2) twe electrons from dif- 
ferent regions interchanging their regions. The limitation to 
Narrow angles .n the second case of phonon interchanze applies 
also ta Coulomb interactions, Bot! types of interchange inter- 
actions, therefore, have the same effect. On these premises, the - 
problem of actual supercenductivity is treated according to the 
methed used by Cooper, with the conclusion that superconductivity, - 
although not excluded in principle, would occur cnly at tempera= 
_ tures unattainable experimentally. Thus-the absence of Supercon= 
ductivity in metals of the bismuth type is found to be due to their. — | 
peculins pattern of electron spectrum or, in the final analysis,  — _ 
-to the-crystal structure of these meta.s, Orig, art. has:> lt ~ coc 
formulas, 7 


ASSOCIATION: Institut fizicheskikh problem AN SSSR (Institute of nee 
Physical Problems, AN SSSR) 
SUBMITTED: 7 DATE 
B-CODE s_-PH— NO REF SOV 80065 
Card 2/2 : 


ACQ: 


¥ 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220016-9" 


"APPROVED FOR 
Siebert RELEASE: 03/20/2001 CIA-RDP86-00513R000100 
Se ee eee eee ee : 7 220016-9 


5/0056/63/0%5/006/2038/2047 


ACCESSION NR: AP4009130 


AUTHOR: Abrikosov, A. A. 
entree nn 


ivity of strongly compressed matter 


TITLE: The conduct 
_ SOURCE? Zhurnal ekepere 4 teoret. fiziki, y. 45, no. 6, 1963, 2038- | 


~ 2047 


TOPIC TAGS: 
matter, conduc 
ed liquids, conduct 
Debye temperature, 
scattering, electron p 
ultrarelativistic electrons 


conductivity of compressed _ 

ty of compress y 

4 surface, ; 

tron electron 

ty scattering, \ 
{, 
t 


conductivity, high pressure, 
d solids, conductivi 


ed hydrogen, Ferm 
scattering, elec 
electron impuri 


strongly compressed matter in aiffer- 

tudied with the aim of 

nduction electron 

on uctivity components 

due to scattering by impurities, phonons, and electrons are deter- 
that strongly compressed 


mined for the solid phase, 
‘pa 1/9 . 


- ABSTRACT: The conductivity of 
e intervals is 8 


ewe eee ee 


APPROVED FOR : 
RELEASE: 03/20/2001 CIA-RDP86-00513R000100 
220016-9" 


"APPROVED FOR ; 
| pea RELEASE: 03/20/2001 CIA-RDP86 
nS ee -00513R000100220016-9 


{ 
{ 
i 
} 
{ 
ua 


solid hydrogen has a much higher conductivity than other solid ele- 

. ments, owing to its closed Fermi surface. The conductivity of 

| various Liquid modifications 4g studied for the cases when the elec~ 
' trons and nuclei are either degenerate or have a Boltzmann distribu- 
: tion. The corrections that must be made to the derived formulas 

/ when the conduction electrons are ultrarelativistic are also derived. 


: Orig. art. has: 32 formulas. 
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ABSTRACT: Thin layers of superconductors of the second kind have 
been investigated in the light of Abrikosov's mixed=-state=theory by ‘ 
using Ginzburg-Landau equations, The lower critical field, at which 
the supercurrent filaments begin to penetrate into the film, was 
determined, Curves of the dependence of the Magnetic moment on tha 
ficld show a break at Ho, and a vertical tangent on the side of the . 
increasing field intensities, The results of theoretical calculations 
could not be checked with experimental data because no measurements of 
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